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SERAHIE . NMARNGRITRIG , F5E I NINS Pl AT R B AR R E I A
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BB, AT RE . RS ARV hAaTFTTWEEE], NSPsREm I fhZE A& TrIm
FATFAE N ARG RGNS, 2815 B RN S Psth AR N AF T A B R 4
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NI R, AT & 5 T2
SHPIYAKBURE (nanosized particles, NSPs; Hr
#>100 am[k: ) &7, Hig, bE Tk
Fa i R ERE, T2 A RIER L,
WL AN, F AIYE 2 B BRI Aok
AL, AT T2 A b A TR ) 36 o AR R R b 14 o
7o BPRBOR USRI A A W] R A28
Wk (PR ) TN
GI) i) B (k) WERANAES NI

(HW (gastrointestinal,

IR) SRS AR EIN S Ps—— T REARK R
(nanoparticles, NPs) MA—HR, FLgE
T —EENSPSIFARFASRIR, [+ AR

TR A
B A AEZ R, AR RN R BRI A=
F07 A BORIRATAERI 5 AT AR DR 9K R

BT Bildn, fEvr 2P F N 21544
YIRS ) i, AR AR R — R OSRAEAE
NSP (Blakemore 1975; Kirschvink %% A 2001)
G NN R A 30 T AE M g Ak 1)
74E (Dunn % A 1995; Kirschvink %5 A 1992;
Schultheiss—Grassi ZEA 1999) , &I A
A W VE T BT A7 A 55 P 2R AT PR A2 A G
(Dobson 2001; Hautot 25 A 2003 ) o kB [11E—
MEARZNDPRIRIAE BT, ER 212
nm K/NOIBIEAFE A, RIS AN
FEE5=Tnm ) NIKE AU AR ER (Donlin %
N 1998) o CFREEIIALENIARKIRL, (ERRpR
KK L ZE R B F AR AE
FENJRIRONS PsHh, TCERIRATE 2K
IR Z R B2 R T, iS22 am, B

AR ERRE (T AR K Pk
W5 PR EAUR AT TCHI; Cyrys SFA
2003; Hughes %A 1998) , {fije & Nt 45 Hi
19, FERSEI e TR AASIE R, 2R
AR AR B[P R AR AR ( National
Nanotechnology Initiative, NNT) 2004], #&ifii, /&
EIAEEIREEZE S, ANFRSRIZHINPs#E AT AR H
(R EE R HE I, DR AE iX EE RN ) A
YRS EERITEA R A TR RN, R EFRFE
FERIBRZE. 2RI, AKX PR KAl f7
TR AR LA E A TIPS, AEACH, FRAITit
[ A BA T E R AT SR X 5 AT
NSPsHAFPHRT, SHYRRZH
ABANRY (ultrafine particles, UFPs) [U.S.
Environmental Protection Agency (EPA) 2004],
KA FA R Jy 3 B BRI Tk
[Kulmala 2004; National Research Council (NRC)
1983], M REEFADIFRZ AK TR
(NNT 2004) o E1HiAR T 2SR RZ
KNG, AFEZEGERL . SR Bk . AR
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RS AR AR o KA/ NT0.1 m IR khE
Y, 755 PR STk 8 XCOUFPs, RS
VRS (NRC 1983) i, BT
SR T INFIRZARITIR, HORIAR I R ZTE4 nm
(McMurryflTWoo 2002) o K#E Stz HERIKE
SHPRRETIETL, U A4 1INSPs 5N Ps
Z AR BIASAS TRk (Evelyn 25 A 2003) o
TEASE R, A “gek” X —ARIE Sk
TR R RN, TIASRE R H A 27
530 BIXRREAM E R W, BA M 7 N
KA. “gpkikn”  (NSP) AERTA KR >100
nmff) TRAIASEAOKEER IR, THRA
Kk (NP) 7 AR == T4k
RIS ERTENS Py Hofth T ARG MR
PRHTEARITE, B, 9K . PeKerdE, gk
2k, ORI, “BAUEkY) (UFP) 7 HAEIR
BERIS 5 P A NS P, X SRR ) A S AE 2 4
FIBREEH . 2k B r T AR = ok

FRWoRT, Bk E SRR A
W0 pe/mi, PUREE AR >
IR E R e, R R S0 i EE F
WRREBZE R . fER—FTRKE N, e
R EINSPs, 23X S SAm AL 40
RO AAEAE R, AR &I ARE
[FREH, an SRR (ARl AR R TAAR
Ree LSS CpIP~Y = SN P75 3R vapis =+ b L/ )
BRI AU H f MR 2 5 ST,
SRKRAHIIUEPsIURIREARR AR, B 5aREH
F0.5~2 pg/m7KF- (Hughes ZEA 1998) , {HAE
IRNEE k1Al POk B S AR AN 3 ] GE st
FRIUFPSIR I AT BN LAS (Brand 55 A 1991; Shi
2\ 2001; Zhu ZF A 2002) .

DAL 11 PRAL FF PERE Vi 12 45 7 P
B, [ERNS PsI/INRIAE FIARR A R &
R (R2) By T el e mtk, fiin, i
MATTE TR 7 BSOS AL ). 2425 [R50 0
P R T R - ke 43 A Aff e HL AR e b
FEF RN, REFWEEES®Em SN T
(Amato 1989) ; BHEWRIPIRAZIII N, RIA
P-4y -1 5 R T4y TR Lb A & 4
Felie (K2) o SARARBRIPAAL, AAR5T
NS PR EEPERIE N, B on I AAG R
AWEAEYE, PR T RS BOAZAE NS P 7E IS
e, S R BRI | ARk

Yo X—EPRE PRI, "TRUR B . AT
1 (AT E | PEBIRIaTT BRIAE 1T |
ZE G AN R AR A 25 Re 1) L T DAY
BRI ASATHLR (CAndetk . J5 S Nk 4n i
DIRERERS ) , MEOEMERATE R, s
Mo NSPsAMY AT GRS AN RIS, 540N
W AN EE AT ELAE FRONS Ps B H A=Wy ) 2740
Al R S AR SRR P FAE AR K AL, 51
A1, OZAFHT, JREFFMIAR 130~50 nmk/NH
S 2 AR 2w ESSIWHIEAY IO SRR s AR g o1

FEZHAIFIE (HoweRlBodian 1940) , [fie
T Ni#E20 nmAI30 nmlE AR R IE IN 5 ETE
B I KA RIS — PR AN T ipifr IR (Ferin
4= A 1990; Oberdérster 25 A 1990)
PERE W FIR T 8es, DLAIRFER T s
RGN R o> FEREFIEE I T A, NPsILEME)
TIFAT A RAEAE R 22 400 1) B HT B Sk 5
77 (Akerman % A 2002; Foley % A 2002; Kreuter
2001; Li 55 A 2003) o B4, NPsAJLUK 251t A
NBIELAZBLRRIA LN (B0, dhRXehes 24

%1 UFPs/NPs (<100 nm) [ BRF AN KNFRIE

HARRIF NI RIF
EHK A RRE (NPs)
KRR e 2 PHABL RANFTEIRZZ 1, h e DhRett:
AR R M
Kl (gD BERRA &, 0, ERAAD, %
i R B REY

A AT RN v A
AW, AREY, VAN
2, 52 N, A (? ) REYINE
oAb LS
BREE (12.5nm) F =]
BORL (< 100 nm; SG AL 40 i)

RS

R Gk, RS

PRI, AR, GKER, gk
B, ke, 9URI, AR

RERIN), RMEA R
R AR EAR : fetedh, BRIT,
LT = P P o= P TN (5 )

Wk, B Beks

#
Ar

‘ =4

AV/ Alog Dy (um3/cm3)

T
100

D, (um)

B @R BRAIREMMREST (US. EPA2004) , Dp’ #ifR, ENESHEIRRAZER
IRRESRY), HAEM<T nmE] > 10um, KABHT OINMER RN EERTHEN
AUFPs (< 29100 nm ) o REBTFRIBALZRDZERRIFHIESE, BRUFPSEERANZER. 18
&, NPs (1~100 nm ) B2 EMZE T REFHNES], —REBLDFORTS.
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(CNS) 1, DU, HRTES TR ImE N
TIPPRAL SRR R A A BERS, DARZ Ak
GRET o HUKEE R ——E SCHAPKER AR
ST T N F——C kR B AR R R
A EER ], ATIEX SR AR 2R ] TR
A HEZITH (Freitas 1999) o

IRTRT, 5 SRR FINPsHI BRIk A
FAE IR T, MNPt 250 A
FIRH ], el A il TR AP 7
HCERMEINDs, FA WETAENPSIE AR
SEMI T RIS TR AR NP sfEK LR
PR & SR AN B AR Tl AR 7 e R s A5 D TR
BeRi, UNPsSANAREAETIN, thrl feaEuE
DA FEN. B, NP RN izt
2 FE BTN 2Bk Tl s IR Rt DL
K E AT PR (235, K B8 B
P EINPSIOTTRENE . AR ER S —1 I
SERE, FIDABEESCR W TR AR FIARK
SERY BB A PN IR, X0 PR
FHEAEN 5 TSR T PG FA
PN TR AR TR A 10 2 VETPAN A 4L
Bis, i H AR fe it HA R s MDA S
%2 F10ug/m S EERIINIR TSRS RER

BRATER SRS E ERPFRER
(nm) {cm) (pmZ/cmd)
5 153,000,000 12,000
20 2,400,000 3,016
250 1,200 240
5,000 0.15 12
60
A)
=
R
M
{R 2
el
#®
Of T T T ]
1 10 100 1,000 10,000
BiE (nm)

B2 BrRES TZRRRANETE W, L
ZR/NEI100 nm TR, BRRE D FRE
BN, RIRT REREIZINSPsELZEMEY
EMPRNEEMN, X—EYEMAEM, TR
FUREY. TTEE (I EMSEME. (EAERATT
HEMEN . FEMBRRERXAYNEN)
WAl IR IERA. AORA (nsH. B8k
MBS BEINGERRE ) , ISEREREE—
£, TIRSFH, BRRDCAH. Fissanfrg (4
ANBfE) -

ANEFEMR B R, B T HEEh AR
AR R

ABEP R B G2 2RI . K=
UFPs, B I BIAACIRIRZ Sh, JEseT 1
Bt gt T  4NSPs, HEZ ik &l i
2SI RE AP R, W RREIALE peg/m’
X TAES TS i R GE I AU R P
ZEMEN, MIEAE—S TR, FE, WTim
ARl (ot N B el o A5
GurmlRlizeRE i) B BN PR AT, AM1E
Rz HD o B, = S AIS IR IPKAT 5 Co0
IR, AR e AR e AR
AR T AR A T B R T, NP SR gk
EAEFAR, <50 ng/m’, LT3 ERIINPs K
FEREPIIIEA (Maynard %A 2004) o A5,
B ffr s A FR R R BHR B B R AR AR, i
SEREA R BRI B IR T, KU F Pz
ZEROAU] TiX— 51 (Hughes %A 1998) o
B0, 20 nomk AR 10 pe/m’, 22—
MIBUHIR I, (E R D B IR B 0GRk
F| > 1x10° particles/em’ (W32) . NPsEH1) 3%
BN, AR ZE R L B AL T AR AN
KA R, 55 fE B A B A
BB R RE, AN, TR niGs Y
W, IR T5EEE R BRI S B S L G
PR (WRD) o SR, FRAHEN, NPsty
R DM S O A T RS U F P A S
BRI FIESE [ HAh e an (s B 2 WA 2R
WA %55} (heep://ehpniehsnih.gov/
members/2005/7339/supplemental.pdf) o |

HRBEPHIA THPR B N T AR K}k
NI R TCANFUA T T Ll ARk b2
A PRI, I HAR AR R LAY
AP RBTTAK, (ER R AT AR S AR AR
PEARHUSAE 7 ORI R, Horh—4 W] ki
i Tl B 7K iz i A ) A ) T R g N )
REEh . X N T ARRMRE A A8
FEERIRAETE, BRI, J Fr it
TSR RS N BIFREEH (Daughton il
Ternes 1999) o HF-. $elia. BARHHLAIVFZIT
SR R TR, Bl PEANE
AR — L8 S S o i IR 8. —2k
PERRL (s s ) FIFLF = A B T 40
SKAPRE, AT T P s i R A At AL

PR N B Y,

B2 AR S BUAE FH AR R 2E 47 R I3
BEMTTIE . BRI 27004 TR 5 B
(Chitose 5 A 2003; JaquesFIKim 2000; Joo %
A 2004; Nagaveni % A\ 2004; Nghiem % A 2004;
Tungittiplakorn %A 2004) , E7EJLH ML
N T EFIORMEL, BFRPRKEL (Mach 2004) o
SR, A T E PR BIIN PsfE il A
i LA TAEMR e BARREIAK
ST I A Bl s, BV £ B A
TR R A R Z R BT
NPsHTEN ] BB 0 25 5 S X P A 47
KA, TEAILecoanetSEHTHRHHINAREE (20044F) ,
PPERPRHE 5 1) I R A I i B R
IRIFI TE M AR KR 5386 = AT
UK B T WA 52 2 FIRETS 44 2[RI 5t
PR [ATAE AR BIASCIRNFEARL (hiep://ehp.niehs.
nih.gov/members/2005/7339/supplemental.pdf) ]o

ZEOPUFPsIH 3 B AR

PR, AT SR UF P s 7 7E 1
FESZMASEAN N, WK, UFPsAeiE
Mg PR 3 A S s LA SN Y O B o AR AL T
AR ARG AR TR . WG 2R BN /<
ARSI R R AN R D
R T RSHUFPSFISIEE U FP s R
MBI . P, —2Emd TR LI,
KAUFPs G R G ML L RAA B2
Wi 2 A7 AE DG, S BB B R 2 AL
TR (Pekkanen 25 A 1997; Penttinen %5
A 2001; Peters % A\ 1997a, 1997b; von Klot %A
2002; Wichmann A 2002) , ATt
FEHIBAT NG RIX I (Pekkanen 5F A 1997;
Tiittanen ZFA 1999) o A TRFFTIEAS T 52
B U FPsHITTRRISEN o LE R A HE AT
WEEN I T URPsIE LR, 1 HAR AT
Wiy ke Mt B FE PR Titps 1) Ak, UF PSR- e
L, A, T T S BRUEPSH R IR 2SS, W
ZEIUFPSH LIS RANIEM, GIHAEETY
MR IC RN A B SERE DL K H hRE ) 520
(Anderson %A\ 1990; Brown % A 2002; Chalupa
&5 N\ 2004; Henneberger 25 A, 2005; JaquesflIKim
2000; Pekkanen %5 A\ 2002; Pietropaoli Z¢ A 2004;
Wichmann %5 A 2000)
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TS, X HUFPBI K<
UFPsIINTITEE R R, UFPSH s 4 hE R R DL
Mo B RIS R, B B,
BB N S5 EO A HIASIR] 5 R IR 47 25 23
PR, SR o3 A IR e S JORN T 4 2R T 27
B, DKW IR RE A 2B SR RS2, ST
UFPSTENIAMALRRIRIFZAG O (Elder %A 2000,
2002, 2004; Ferin Z£ A 1991; FerinflOberdérster
1992; Kreyling 2 A 2002; Li A 1999; Nemmar
25N 1999, 2002a, 2002b, 2003; Oberdérster 25 A
1992a, 1995, 2000, 2002, 2004; Semmler 2 A 2004;
Zhou A\ 2003)

R AR P 20 i 28 ZedE AT (R A ST 50 45
RIoR, 96 HHUFPsoR G IE RIS
UFPseig A, A IR AN R O S0 B
FIE SN (Brown 22 A 2000,
2001; Li %A 2003) o SR, IRIMITTTEER
R, SRR SRR KB anifs 5
I E U PSR R 1E AL, DA
V< BRI AL S B T AL U F Psih
HET (BE3) o XTSRS S,
BT E S MAA 55 (Flan, A
%-8) (Donaldson ZE A 2002; DonaldsonflIStone
2003) o S HTUF P L ANGTURL AT A= e e
SEM SR A, 1 RS U PR 4 R R 1) 52

BRYBESESR

SEE
( BIGNEGFR )

RSN
RIS

(seime

FRAERTES 2
SRR

B3 NSPsEHMEMETEANERE (HER
DonaldsonfiTran 2002 ) , EGFR, ®RE4KE
F2B, RESECRETUBLEEEREN
5. a) PR FRAMNECRRIERSIEMARN
SEEMFAEEEL; b) FRYBERNIESRE
SR TSR ER. ARG MMNEREE
1 o) BRMBERMNITESBAE T MNRE
ZK, BESIEEEEL; d) NSPsTE4N
DRELGREE T EURRIER.

Wi AT IR AR, AN A
HL AERIURII R 2 /N B IGOLT, B RRE
ARIMIFFERIES ST WRIAER, B P FH AT
PR By 2 ANFI, AR, B
LTINS 2 e iyl = N L A 2 I P B |
SRR R RINAER, WXL ATDC
1% S B TS R A SR s LA R4,

BB 2B NSO AR X 25 T (S
NI REEREAAE- RNV RRER” ) o [B
WARERHRRIIAS N 5o #} (heep://ehponiehs.
nih.gov/members/2005/7339/supplemental. pdf) o |

LD AL S N

KRB IE. 5T NSPsHHEEREHIEAE 5
Wy, TR TR BT R AT BT T a)
TEAAAYE BRI RTER &, A5 T ARk
Yy, NSPsEATRERIELER; b) ERLE0)
ST A B AINSPsTE S RS ™ S 2 M5 o

B — NI T A0 RN 41 A AR K
(TiO,) K FHIBFZT, BFFTRIA, HREFIINR

50

S NI TR AR AR BT T O, 40
ki (20 nm) FNGEETRr (250 nm) B, B TIO,
FRANURL AR 51 2 BRI IS 28 AE M v R 4T i
L (CHUR T-45 25 24/ N Tl B ) (I&14A,
C) o {2, MR A AR
TN, RWIE, 1O 4SRRI ke fifr
51 & F I FR MR 40 SR A7 AR 6 751 e —
BRihZe (4B, D), X—E5 0K, KRk
AL AHENE R BRI R IR, ANTiO,,
b AT 42 P I s A0 AT B 0 S kA
( Oberdérster G 2000)

UEAI, F Uk PR TRk B I A ) T
RN, FAE RRURINGR AR B RS ) 2 A8 OB R
B WA AR FE A kR 1]
S-2 ( http://ehp.niehs.nih.gov/members/2005/7339/
supplemental.pdf) 1o KAFIRAR I AR
NG R0, 25T CREIEX
MEFKISURL B A0k S5 A DR 72 1 Ok P kA T
IIWFSE ) PGS RAER T, Uk i R A&
JEFORBSFRINFR - N SR, Hb TRk S

50
—~ A B 20 nm TiO. —~
g A 250nm 1'|ch2 ezt
K 40 0 Saline control] 4K 40
-?3 30 ;3 30
: :
20 20
i I :
# 10 o .
0 T T T T or T T T T T
0 500 1,000 1,500 2,000 0 50 100 150 200 250
Tio, RE& (n9) TiO, FRMEAR (cm?)
50
. 5 e
\I}I/E‘ 40 "I/'E
= = 40
B B
i i
20
%( 10 % 10
0= T T T T 0y A T T T T |
0 100 200 300 400 0 10 20 30 40 50

TiO, & (ug)

TiO, REH (cm?)

B4 KRMPNRIEWEARERERER20 nmF1250 nm &Lk (TiO2) Fkoa/hitE, KR

(A B) #UNR (C, D) FEgL Ay MR A E 2 LE eI VE D S EERE T

(A C) BRERERT

B, MREPPKTIOMFIBRY LR MBREWEN, (B, D) AFAMERERRERAN, STH
5 (AC) ARMHEREXR, XRHA, ELLBRRNEXNTRYAZMEN, REMNEHHEE
B (XM FHRBKETIO, ) , MATHMERERUTFR—NEEENFIEER. BiE
RFE « tEERE T,
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FORIF RG-SOV IR YT (Brown %
A 2001; Donaldson % A 1998, 2002; Driscoll 1996;
Oberdérster f1Yu 1990; Oberdérster 2 A 1992a; Tran
N 1998, 2000) [SHBTLMIN AN
K (heep://ehp.niehs.nih.gov/members/2005/7339/
supplemental.pdf) o

B oAE R B LMW
(polytetrafluoroethylene, PTFE) JH% R 5x K
BLUIREMN . TE QX AR B s BE, B T kr
RN AN, BRI e, R R
PR, WIS A e R TER]. PTFE
W3S (FFHTPTFEM#GE ) — Bk 200
SN FL B A i S e, A
A2 (Cavagna %A 1961; Coleman %A 1968;
Griffith % A 1973; Nuttall 25 A\ 1964; WariexAFll
Kwon 1968) o WiXSCHZS I TR TR T,
PTFEJIAEI2480°CIN, Firj A= ik 2 A
PRRIIIOLEDT, KAPA2 (count median
diameter, CMD) 418 nm, i A RREATR
BRIREIE, E50 pg/m SRR UL TIN5y 4l
J&, 4/ R SO FE I S MR s = AT
# (Oberddrster %A 1995) , 15/ P40 5
T B DR BRI £ 2 60 ngo 1T
N, SR, kR AT R RIS S
MR, ATRERHPTRENNZE 2RI 45 R (Auclair
N 1983; Goldstein %A 1987; Lee 5EA 1997,
Williams 2 A 1974; Woo 25 A 2001) o 5348, K
RO RI, A=A S AL 4
APEEYE, PTFEME MR E s, TR
SAEH, BRIk 100 nmbh L, Mifigk
T HEMAEN (Johnston A 2000) o 1HRZ,
DOMERERIHE R, SRl AR 2 PTFEM S &
PO I TR AT o 3 T b 2 M R O e A o i B
A 2 BRI IRk £ T [ 2 WA 2%
FREIASC #5548} (heep://ehpniehsnih.gov/
members/2005/7339/supplemental.pdf) ],

AR BIES I P PARER T NS P
FEMIG . TiOMM AR ARSI, B
A RIREA A B AR ok, AR
R BB AR bR 5 R O B . B
T RIER N ; PTFEMNZE SRR,
XA AR B TR N RO R AT IR
R o

TARRGRM B AT LA IR Z AR REAR, 6

an, BRR. ALEIR . ER L FRIRAE IR AT
BRI LEAR DK 2 T SE3% 10 & 2
WHoe, SERRH], RO (k) i
NIER) (13N, AEApRs AVEBS ) ZFERAK
WRE, SRHAFAEAAE RS I 2 [Greim
45 N\ 2001; International Agency for Research on
Cancer (TARC) 2002], R 5E T 4ER 40K B0ks
AR BEOEIAND: G (dose) . )
(dimension) FIFFAME (durability) o ZF4ER
PPRRTR I SO, BAR/ KR (KSEk)
= 1:3, HKE >5 um., FHiE < 3 wmfgiKss
# [World Health Organization (WHO) 1985],

RO IR S vl ik =100, KRS
pm, FREEPOKAEANT0.7 nmE1.5 nmZ
B, 2B B N2~50 nmo 5N
452577 ARG B = I 25 R,

TR AR ) BB A RE 2 I 2, {HIZ80N
HERFURPFEES (Warheit 2 A 2004) , (fifE/
FUANNIBERFA (Lam %8 A 2004; Shvedova %A
2004b) o HA TR 45 25 E =,

KGR N 1~5 mg/kg, /NRIIALREFIE N
3.3~16.6 mg/kg (Lam 5F A 2004) , TA—HF5H
VIR, 90.3~1.3 mg/kg (Shvedova 25 A
2004a ) o IXECRFCHEPILEE B o 79 IORE AET
BT S R A IIE X — 35, X2
AU ANIFE P TR N — 1E 8 1 S A B 1
B o APRAE T R G B2 T (f5Tanek )
A HES SRR HESN AT, AR e
LA MR PN BB TE R T IR B w
AR (EHEAMIETT) |, HEE PIIERH
et PR R PR R AR T 1 ok 1 = 3 2 T T
TR R Ry, B R S EA
WA B VR E AR LT BT (Warheit 55 A
2004) o ATRALKAEHATIVRINIT T 285 T
DG, RN, TR EERRAIK
% (single-walled carbon nanotubes, SWNTs ) it
FRPUE AN S = R4, Alsaxse4ni
HI S NR Y,, AAs I FREERIE AL %
TP SRR T UL AT (Shvedova
SEA 20042, 2004b) o ZEERRAPKAT (multiwalled
carbon nanotubes, MWNTs ) A 1¢2IELER, AT
WAL NSE AN (Monteiro-Riviere %A
2005 ) o [FIFE, TXEARSNIEFEHR T TR A 5
AR, AKX SR Ah SN T e

W, FTEEEENX— e fE—Tmaipt e,
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SRR BRI RIS (Kreyling
FliScheuch 2000; Schlesinger Z£ A\ 1997; U.S. EPA
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Bitr e FReAImicEs. RER, e
NS TEN S PSR T 1, Pk, A5
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AE S B MRIZE S, I 5 RS Zhksts
FERELADEAR”  (Berry F A 1977) o

IEIE, VFZ SN AN R R AUR0R P i el
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18 713 Yes?  PHSPEEE Kreyling et al. 2002
30 & Yes /R ? Berry et al. 1977
35 % Yes il Oberddrster et al. 2002
60 BRZIE Yes  MA&FZRY , BRHBAG Nemmar et al. 2002b
Silva et al., in press

60 BRI ? FoIERZRL Nemmar et al. 2002b
80 713 Yes?  PHSMEEE Kreyling et al. 2002
240 BRI | 9P Yes  ERiZEHEE Kato et al. 2003
240 BRZIE , KEE No Kato et al. 2003
400 RRZI% No Folmntg Nemmar et al. 2003
? AAELE
3 REREIRE » FEHEERA

2 nn i o ks & %gﬂlm‘éﬁ s ﬂaon E:D i‘Inn:\ DU nq:: °®

L]

w

4

0 e &

8‘3
&

WA

o ;;
1 (-] 3& nlt.---- . s m 6 m
— mﬁgwe# s A

o |

& EIMEE ———

[=] a9 @

S

2
c3 IR a] ob %
8]
g ETTE . o FEER of © N
FEE
1 {EEEA0ARAEART R MIRA
2 BSHRIRE 6EMM BRI ERIERE
3 BERRE BIRE  7AhE AR R
4 FHREER/NE IR a PRI
5 BYHIIEE

E11 FREXNERESTAEE 2 EEETRYIISF ARG RIETRYRELET
FIf9RE, NSPSE B7niFFHl 2 ha R MM EMME AR MANER (R4) , ERERIRE
BRESTHRBERERE (A) o R, EREFSFFRS (MAFERE; B) T, NSPsthazid
T ROBIBEZER (Heckel A 2004) o XRH, AHARIIIRAT, IHENSPsHEERINZE
MRFELNERNE. BEHRACohen FA (2004) -



TR ZRIH TR BN ERE AT . PEEAL T S/
BS, 50 nmffghRifAE 2 b/ INER S & ok
TEARANMOR 5 o 2 90— A4 B R B
FAMEEREBA NS PsAS [ sy 42 40 i i
R e A T kR, X — SRR
FHIBAEAR RSO BT (S0 A
&5 NSPsIWINERIMGEERERESHE.

“NSPEFPERITEESADLH” ) o

FWE R, WAMINSPsiE AR N5
WA XTI R i1 . N 13CHRIEIUF P/
(CMD=35 nm) , —KBEKHNII3CEH
W, HEREETR, S4ERmx— 5
(Oberdérster 2 N 2004) o B—HIR AT 5EH

BRRIYIA/N SRR HRAER BEERR
~10 nm RZBEFS EFRUEHIIERT. Ballou et al. 2004
B MEEFNEEE ()
B) =
<220 nm SEEHE HANFHEG , 250 Cagle et al. 1999
REMRE ; EBHEHN
TR |, TORTAEN#SE
> (NG
90-250 nm AIMEEER (HSA) BEEETE8E , Bk Bazile et al. 1992
IR BRI BT =RHE (KER)
240 nm R R S eEH P R Gibaud et al. 1996,
( AETEYIREAR ) e, HRRPHIE IR 1998, 1994
REERIFIRIE T R FEFFIEER (/M)
( ATEEIRERR )

HSA, AIEEH

6 FIRENUFPsEHEITFRAYTR.

BRI R

Bodian and Howe 1941
792.4 mm/hr
de Lorenzo 1970
mm/hr
Hunter and Dey 1998
Hunter and Undem 1999

BUERENGES (30 nm ) BEREER , AHRIRMEMRIER TR
50 nmiRERINETRIEEMERE | TAREIINSRERS ; TREE2.5

(EFRHERI M B L RTTIBIR= X HE
B FHBIRICAIRMIR (20~200 nm ) SERFEECH , AIRSEXSEXE

IR IT R S AT

Oberdérster et al. 2004
FCEAL

KEEBRAMERETCEL (REPAAE-36 nm) 5 , FEIRERPIGN

B, SEXSEXIF

Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display
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1 BNBELYE (I1R8E )

IRGEAAAE

Bl

-

e
P i)

IRBESFR
IRHRLZ e
- g2zl

R 7%

E12 SR GRREME ST . WARINSPls], FARERNT 10 nmEINSPs, BiTH

BUEABARULIRERIE, EASSFH “SR DFARERMNRRFEX—H., BEHEXK
NSPsIR U FIRIR R4 E E ALK R KX AN Esh Y P ILIER, BRI RELE SR
BT MBI HMZTH, McGraw-HillAZRINETEC, EMcGraw-HillgkiF, ##HBWidmaier FA

(2004) .

ehp

PPk (CMD=30 nm) 58k (MnO,) [E{k
WK, SRR, BRER12 KRG, WUk
T S 2 G 3.5 6%, i liEB IR (S 1 £
Mo/ RN, g U LZE R, ISR
PRI ISR TP S A M s AL (1013)
(Feikert %2\ 2004) o IX—ZE RSN KRS
EAEE (MnO,) RIS RIS, MnOM
ki (BSE)TF EAER NN wmA18 wm)
MG KB 5 K, AT R IR 5 A7 0 5 1
(Fechter 57 A\ 2002) o % TWiphess (EpELRH
22) B EA100~200 nm (de Lorenzo 1957;
Plattig 1989) , iX—&5 RUEAE IR Z HfH,

SR, X R, AR AN
NV E PR NS P, LR B 3l 42 00 Bt S/
B ENSPsiE N AR R 1 (U,
Wi T BN RN A2 2 AR R T2 2 8 7E
N, LSRR S L sk I A 5%,
TR E AR U o S s R T 5096,
FAth# o B = (527) o IR LA
N AW R IR B AR, RS LR AR ]
NSPsNJG TR B X phies RS — S IR LR
7, RS RATARI LA, e
PRI EE A, B TRk P (OB A
TSEAFRIAA, PASERTIEHERIH, 20 nmiil
WLyl ONERR 2PN L8> S Ao i R
SERFI1.6~100% 2 WAT ZRH AR AR R 5o
#b (htep://ehp.nichs.nih.gov/members/2005/7339/
supplemental.pdf) ],

KEARN TR VRS IS , WRe S K AT
ERHKRINEIIE (Gianutsos FEA 1997) ,
(AT TT, IfuEZISOe S E T
NS P[RR 55 552 5 R BRI R g —
EHAUE T NS PsARLE AR HT B IR 28301 T
T, W R EFORT, AT 2 A A 28K
JEE 58 575 25 BRI I L E AN = X 2 el TR, [
B, S S ARIR G = SR EIA) AR R IBE),
MIfi 51 &It fE N2l & (Kennedy il
Chaudhuri 2002; Terasaki 25 A 1997) .,

NS Ps[H AR RIURL IR 5 — S5 2T S i 10
W = XAEFRE L E A (KR6) o
HunterfD eyt (1998) £, ZPHIFRC
IR (20~200 nm ) JFELREL, KA e =
PEUEISEIE U ESS s I aE PN -
PRI =X AREETTIN, T EEAS EoRE P of

11



ehp

RN, JUTHSE = XA . FEHunterfll
Undemff) 5B —IH57 (1999) /1, B FRIFER ok
GBI, A A X SR ok T
G ZIT R BI AR E A R A EHR S
I FATIAIITE R, KRS 50
MR RIS/ A T UF PsAE L I
WS PR B A AT B B B E i R BB
WE] F LA ARG IIRE (UtellS, 20024F) |
B Hunter % A M0iX—Z BT AERARRN TR
UFPs[A53 AL

AR BIUAE S UE PSAE N2 505 Gt
PP RIS SO, LR — iRl
TP I/ NG 2 i T e SRR R S AR P FHU F Ps
IIHFTe Campbell 5 A (2005) FlVeronesi A
(CREHRIR) BB T MR 3R AL IR - o R 258,
Bk 2 IAERN A TCHI D, X — R HFE T K
SPMAES A EBRAT IR AR L, Calderon-
Garciduefias 25 \[IIRIF5E (2002) WAL 72505
Y 5 HAR AN ARG 2 (R BRCE: FTe
ATIAE S8 T BFII TS He b DX,k K PR
i, SRR R R SRR IO T A AT W S ) 9
ZRATYESC, W E RN 153>
TIARAT B, R ZETF AT XSS, A,
KAUFPs& S X g i) B A, X
FHIfE -

ESRE LWRINS Ps ] 2 A fh 22T R, H
TR R 2 KN U e o Gt ol 2
B — A58, NSPsHIRTIE (b
. HL TR BREEE) tho S e N

= R
== e |

ng Mn/mg ;88
o o o =
S o (o] o

o
N

o
o

KRIEEEF, GMEFESE
H5H

E13 BARASILEEG, ZFUEHKTR
( ~ 30 nm, RELPAIIE ~450 pg/m3) WA
REONRS, 2FF24NE, BNETMNR R
FEEMIREREBAL, FIRR T ATHE « TREE,
HIER B TFeikert A (2004) o

12

o REEINHIIEINSP, WA ETEARPN 5
LSS — R . FAIN LA, NSPs
BURS 0 A=W Bl 117 AT I —— A N AR
fulis . MEITTRIEIRARGER oA (X
BE S SR LR IR T FS W n I AR ) —— ]
fie 5 HB e B VA7 A DG B, NP ZHLIY
e A g, M N KR IRRR e I An i 2
MO AN LA T, AAAE RETS sEm i ol 45 31
GBI, A8BIK I, FENERRLIRG 2 T
FEMNIRI A NP E B e T RFA
FUE? BEMRDGX EEINI, SR o5 BN H e 4
PEIEATPRAl [ 22 WAE 2 H R AS ST #b 5o MR
(http://ehp.niehs.nih.gov/members/2005/7339/

&7 KESAKHSEMRESATR.

supplemental.pdf) ]o

J i ¥ i R B S A AN S Ps

2L R AT 0T 2o M-I 3 T 2 O
NSPs, filFilt \NEIB g, 550, H sk
IKFPEEARRMRE, Bl ot it I 20K
kb, IERAE N 5Pk 2 1 K s T4k
KMPRE, #BRTDL B E A . D0
WFICT T DKM RHT B i P AR R 43 7
O, REBIOTFFTEE RARERH, NSPsAEZF L
B B H il st tH AR AN . R e
PERRCITIRECy i, AR R (PEG)
FIEAEE A K (18 kBq/100 WL )

2% KB A
2N Bx0R ex/02xXFK
BHEX ~16 cm? ~105 cm?
IRFEX ( SEEENESE) ~8 cm3 (50) ~5.25cm? (5)
BIRNESEEDE ~15 ~10
IRIKEE ~85ng ~168 ng

Based on Keyhani et al. (1997), Kimbell et al. (1997), and Turetsky et al. (2003).
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- FRTBEARER (ERR )

E14 REZMIENSPBENEZRE, MFELE, ERERATASHIEKITR, RERKT
BRI TR R/, BERKTHIBA (Tinkle A 2003 ) FIBEMEKKX, REKTBHTEES
i, —B#ANERE, HEREE—NFEMNTRERRE, THSEHRENRER (RE ) IERK
MRESINSPSEYIREL; HABTEEE TTREEIEMAERMER REHE, MBwww.essentialdayspa.
com#F fEssential Day Spa ( 2005 ) .



ehp

Y48/ NI P, A5 98% 1 o M A it S A HE H £
Ah, i IR B, X R 28
EHIIRNLRARER (Yamago ZEA 1995) o

ML 2N, TR oo, SEsik a7y Sk
NIRRT 5 005 (9.6 kBq/50 wLEk,
14~18 kBq/215 pL) , fEF&— T, 90%{hhE
LEVRNAS NS, HA k28 (BEE I TR AL,

H73~80% A5 ) AL A MIE] . Kreyling
LIS (Kreyling %A 20025 Semmler 55 A
2004 ) XTHBAN 20 A TIOWFR AR R, B
X120 TN, T LART IR0 i 7,

S RIITION R (150~500 nm ) AEBRIN L
WITHFLZNFNE (Bsckmann %A 2000; Jani 55 A
1994) o A7 ] AE B e 22 S B AR Tk
PRI AT, AR TR RN, e
b, RS DR B REELIGMRLIS, Jani FA
(1990) LI, B IVAE RO R ER U a6 T
PRI AN (A0 nmB3000 nmANT:) |, JIE
IR = B m A PN B B L 4G (Peyer's
patches ) TN (50 nmA/NFINSPEEENEEN6.6%,

100nmfKNS PR N5.8%, 1 wm BRI
340.8%., 113 wm K/ INFIRURL N ANGR A 5 138 P

meE CHD, BF B, I i REmeaT) o

B P f ) e e ORI — A5 AR T B H
Bugtt. NS ABUE (ABUZ) A=
CRUZ) AR (BRRE) kiR,
NEREBJEIER | — AR B (
14) o FEEAFENMBAMALEGA . #k
B . SR AN (B EICAni, e 5%
BITIZE ) FUFLFIAN ) 2 U Je i 22 RS o T
TARIR R (0.5~7 wm) BOREPIE N ARG
— NIRRT, 45 7R EE s B A 1 A B
IR TSR A At IR IR 13X — 1
XA GG F R KA 5 (JE22 dubkes
JKJH; Corachan %5 A 1988; Blundell %5 A\ 1989)
Tinkle 5EA (2003) i, AR5 HE
TR ——7E F iz s ——F = 5 ENS Psffy
FRBTE . A HERE SIS E S FPE s, s
SEER R, A FHER R, 3T um
TR BRI BN E R E . Hiiie
S22 HREL T el T IS T FURE
FRIRIR Y An T e N IREFRI L, BSR4
BIREL R GORNFT U RS T T NS PsakS:
MR G NI IEMB IR AT RE S R A, 1F

B , SRR ABORESE, HEES  aVINVAREF4ET T4 R W RHREE (Oberdbrster
BELEE EEITh RsesE
NP ERIEY WA BA pen —
miginez 2= FERARIL L\;\{%@?/ﬁ:z/
HAREE - ZF/BEARR
EEEn !
( BEITE) —
SRR E
SCIGEY

BB HRIAL

BRI ANERE S

b/ FIEE
SMIEFRY/ TEN

BEE- IR

RAERZT (SR
18it; METR )

RONAZS (R
FRAEE ; SIFIAS )

FIE-RRR R

RpEItE

A
SREIMEER ( EFT%
)

FIBENRFIBIMNE
(AsIIMEZA

RBSASAES AT

E15 NPsH R (NRC 1983 ) FIRGATEIARE N WS ITEAEEREIZF VLR RIS NPsAers =R
N7 A2 e - N e 27 AR BTN RS 2K ERE? RS0 — B R
W, sihemhe MR, R bR ARG 250 XS VA I S I FERNS% J]o B Oberdorster

(1994) o

AN 1988)

Kim SEA (2004) JTHIOITTEL/ NaURSE
FEN ST AN T, g5 R A, NPs—H ik
NFLREZ, B T sk g, fifgix stk -
TR BUGARE Ao B IREEANRATBY SR
Hf (BIAEERARIG ) )RR MR P 8 IR 45
HOMLA (Ohl 28N 2004; Sato 25N 1998) ; fFE
MEAB A SR AN PSS, A7AE S TR
ANRAR AR, DTS PR i SR
[, 5%, Chen %A (1998) £EHC605 IR
JIRERAR FIRHINIE P AR RIS L RS AN
TIIIE, BEFESCoORr Rt ik, AR, &
BT P, LARE R AT 2554
N, BT NATUARTIN Ps Al 3 e A G
Wil

AN, BEPRE ER A HR UM
BEIENPso XML B UE S A7 AF TP E
SR, BRI R BB A 2B AEANIR]
I IESE A SR R R LR g T
WL ST NS PsfE 15 2 P 2 S HUOMIT R 4L
i, BRI EM. B, PeRHekes Ak
(HE L e NN RE N = I P AR el Ui 7
FHETTAIE], B X HeNS Py 5 /NGB
P 5 R S MR SR M 5 AE TS A2 1
I fAth K TLBA B9 1 Bk 2R (T4 AT, RV AT
X TSR s i A Y (Arvidson
1994; Malmgren % A 1978; OlssonflIKristensson
1981) o HLRAESEEH (~1120m) | TR
B (1nmBE210m ) 42 (20~250m ) NSPsf
TR R, NSPsfgRsma) 2Rk A
PP S S Ml A1 R, H XS PR T/
PRI, BB BRIk KN g e AR
GBI R E N 2R, HBE10~20nm

(OldforsfllFardeau 1983) o

NS PsREUS IR B v ph 22 T B 4400
T2 B T UE 5 o 95 dal i BBk fs ——Rp il 2
L Ein 4 IR A Sn i w0y PSR R S|
TPRRAPEETT, 0B B A AT SR AR RHIRAR A
ELRISN A R ) ik & FL I S B G4 T 3R ] 2
J¢JB: (KennedyHIChaudhuri 2002; Terasaki 25 A
1997) o FRMDIATZENNE, FiERKIINPs
ST MATATPREE [ RBAE I B2 P #h 22 70T
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ehp

PR B
TREARRIURL 5 FR A U R = (A5 A
AR I THE A RS WAL o ER gt 7788
ANEEEWy, LRSI, b5
WINPT AT IR e IR . AT, T3
73 S5 A B T SR BEL LA DK AR MIN P s[4
Foo MR, FATIRNZSS IEAPRBR NP &
JE NS B AL AE I IR BT T 2 TH] 3R R AT
S, DA A A DA 1 2 O BT e e
T, AU NP FLEIMIMIAERS RGN
AR Tf#, T ST — LSRR
ARG PEANPIg NS o B TEEENZ, BURHL
N Tl SR 43 FE 78 S IR B R LA EA TR 411 R
PP, AREEE SRR R S AT B . X —
oA e ey s (A € v o S P ] Rl
AR HIT LA T R 2T
frix—m b, BUEEEEA AR, Rk
ZIMTIE IR TS B -1, PR
AV FAIBUR UL R ATTE S8, NPsHATHT
L SRR A R, HLRAE AR S AR A
AFFHEEVE BT R B B AR —FE . 279
KRG E AR IORRSS, R AT e T
YRR A B2 RHE 1T R 5 KT R 2 AN
o SRR e A B B PR NP

— DREREE
- > EIEERE

LAVERIRRIEMME B, TR EINP RS A
MIASAFH ) IE R AR, X PR AT RRH A
EAETTATINPs (1T, 4ARBURL RN &
1 7)o ey A G EN G B T 1L S
ke HHeix—ri, DARAES PRSI b
e AP E L R BEAAAEE, HEET AL, RN
REEN LR (IMEIRER . FER
e TR, S H 5 BRAE . SERAGL. Gurt
RIS R ) AR AR 2, DA
JEST—/NNPsH SR AEN], REdER A
WMo 2R ZEREER U T L2 2%
M, FKEERREY 2 [American  National
Standards Institute (ANSI), 2004], EFRISEEA
Z b2 [International Council on Nanotechnology
(ICON) , 2004]FHEEFRARHEL 12T (International
Organization for Standardization, Fit-HPMNE) &
ST IR RERE WS 1,

ERRIEA SR =Tilkb e ES eI NP S5
RIS BRI TUEARIN, BREE
IFARA AR S R IR T AR
W, AR BT R R S T2
IS, PRSI EE A E AT B i, 8K
P BT 3k AT 2 = 3
A, S B AR IR e

= == Kk ®E || mwEm | =5
R gt ;9N BA
| BBk WRIE =
SR Ej B|sExsH|me */%
YRI5 ,‘ !
: « \
T NS
~.‘ e |
\ \
suse  (ommm] (5 )[ =] (3]

E16 NSPsHE#IEh N, PNS, BE#HERG. RATSREIIMEREWIES, BHMEREMN
RAETRIEMER, FERHA—DOAR. NSPsHEHER, RPN RIRIGE RENGDRE

o XA,

MR HEBENTRIN, ERARE LIURTNSPsREMZMIZLET. NSPs#ES

PRI FNERNNEDN N FNERTEELN, BHFEE—FORR,

14

PE (BN, pnsg T HAUR .. - e AR
AR ) o AL, A0 LT, AR A
FHORFIE R B LU RIARG T, (HAEHCHZIK
s, HatEnT e A B A B R
AL, TR, — B TTws A P AR R 5T
DU, RSt B8 T AE 2 SN P fe A
LA K15 BRI R vEAG /XU A P
o, P8 T X — AR P TR RN R BN
Ko

IEQURT LY TR, NPs SHAASR R dEE
SR ZESE, AOTAR T H N TERI b,
FEAR AR F AR U IR 2 Ak P B0 3R
IFlo EBIRENAIRIT AT REA SN B PAR E R
g8, HIENFINS PSP F PR G A I 0 2
TCRHZST R R A AN, RN
LR R i1 T RE 2 TR Ak RN
JAKIE AT FAR, (AEEE, e
SR, TR RIS AR, i
S5 BT RS B R A e . — R IR
DT RAKBELAG, BRREM R V5% kil
ok B R e 1B RFR I 2.8 ik
JE T RN SRR 2/ DR 4 5
FlA R, AR, i iaaEmE R A
B, AT AR iR FOREIRETHR K
ok 2 ek i DAL T AT ? B
RIORT IS TR ISE A2 7 FoATTAT LSk
BB RS AR RS
B A R T ARITURIET ) U A 2 4
e H B EREURN ARG S s i )
L, EXEEHEN TN PR A 7RO R
FH/AT A A T Sy U Al R B (A
JIPEEISaieding

TEARR AP, AORER™ i TRk
FKIGIN, RS L, GORMBT RN T 24400,
NIl B A T BBORL 80 S USR5 77, BTG e B
Tt BIRL L . BTG . Ser = IR
Frdhe BARETRT AR DA NAIE B AR
FRAEFERIARER (0, Joqeiese) | HE,
TEARE AR )2 R Z 00, e AL BER
BRI MERE AL, A PR A S R
=2 LNIVREELD S5 ¥ NE i D N aRe=g Ea Tl
TEMR, JFIRMfHERRIL 5 B 5 ) R TT AN S
I AT . PP ITUA A RIS /34025
TA Ak S 68 B fpe T AT A P R0 & A 1 5k



ehp

PRIt E X IR AR B X Al
W, MBS R 5 1k 2 i, HLP
MR AL FRAT B AT BT . BE AR
IEECIE e @ NN S F DS e P RAV IV E 2 S
AR RE SN R AR S R G X O,
B AP OR i P ARR I AT 3OS . PR
I, AR T A AR SRR SRR, T
HORAERR S o N TR, R
e RN A A M RO G RE A A
eI WRASRIBOX I BURASE, 2K
RERCIT AN AT Z 2B, IR
AN 53 BRI DE R E TR E XA
CERABIERIAER ), SOl kTR ERLAS
A ARA R RN 2 1R ]

pusy i)t

IRGEUF PsliF 0 ) 40K 85 B A7 A 0T 4 40
PO T AR, HEARE NI TR R (B
Rtk AR SEIR . T ARER) MBS 1
AN RAS R B2, IRESUFPs SN Ps[HIf 4
TRRR, MHRL OB, a2 25
SYHERND, MWRIFIEASRE, RAEWA H )P
WA 2ok, BRIR, SR Mk, B
UFPSAAT A 2K H TR B PIT 4y SR E A
MINPsULEERTE . LbAh, B AL L a L
AEWATCHLR Y (B, Ea)E. R .
TRERER ) , UFPsAFIRR KR [ iX L5,
FHUFPsHINPSIERFELEAHE FAFAEZE R SR
ifi, =T AEMEBRIN S, NSPsIB) )
fiE CEFRANIRAAEE LR AR AT RS2 E UFPsAN
NPsHLZ AR (E16) .

UKL 5N B 2 RN L 4508 H
NATIF TR Z ARG, EE RIS FHZHT
T RN e, thon] b I TR
HLA-L G, IR . BMRARIR . /KR
S SR, RADA NNRE, fEERER
H], PR R AT AR A A RSN s AT A
ER N o AEAAHMS, GORE25 ™ R A2 1
Mo HE, W T REHEADRERT Sk
FRYE, LA R NS 2 B, A5
KA AU R s i, X — e H
HIEAL T 3HEZ A, HifE R RFIEE (Bergeson
FllAuerbach 2004; ForesightMlGovernance Project
2003) o FEFEEh A B CAEF= L fEHTL &b

DR, ARk R T RES BENIAEE, BHh T
NPs/AEZS s S MRS MR 15 Ge— 177
%Ko MAN, BRI AR E RN RIS
TN, TR A ASIRBRR N T AR
[Z WAL RIOAS R 7e M K} (heep://ehp.
nichs.nih.gov/members/2005/7339/supplemental.
pdf) o |
PARINSPs ( EELEIRHUEPs ) FIAME )
SERF TR — A5 B2 T 9 45 SR AT 1 ok
YPRAFA IR R, XTI,
I B FERIAHIRI L 24 PR T, NS Psfrg &
TARLE R HERI R, BT 8 KA A= s
PEARTERR; WOk T AURIECR DT RT B T
NS Ps 5 |2 2R U R R AR 7
Woo XEEIFFE AT RN FIIAK S50
NS P E) 12 5 R TSR e AN
Mo NG, NSPsF A R0 0B TP 1 i
A X ECRTR Y RE S TR T B R,
A A EEEFIALE (A Rz ) i
TN IE . 5 R kB, A UEERIINS Ps
AEIS 1 N 2 B2 2 o 9 B2 98 PR N SR 3 bk
45, NSPsA AR O TN, X — ki
TG ST . NSPsENJE, FlmE e g AL
K, HRZem R RS, SRR
RIS, NSPsAlmAi 4 B, BENJFL B G o0
RIS B o BRI, NSPsfE RPN IIITR
FRIEARMZEL, TR, (H g T AES AR
1INy
NSPsfApE A2l )BT 7%
SR KON TR . AR . R
BT (GRIEL, LB, HLAT . SRIE . 2R
) RURES . AR AR R, X
SATRE S SR LS N Ao el A H 1 %
Ax, AT PTAELEAR IR TR A SR SRR S [
PREIAAE RN, ZEI T 1 A GUT RS e
FE, WA IGT R, B SRR
N7, NSPsEFRISAHICH PR UL R P
W, SEIASAARGE G, AL TR,
A BHE A AT AN AT LA AT 7R
JEM, & T PRRUFPSAINDs, B Etupifa A4
YA MEMRHONDs, BFFEHS . TSR
FKIMEEREDF AN S TR AT N &
PERO BRI A I A R R, e R
O, B, PR AL AR T 10 nmffiE

TR ARG RIS, XSS RO ARLER
AN, A TAT LS AR G0 2 43 B INS Ps
BAMROERS LR, H5 i THS NG
—B, NIRRT 3. AERT T
/PRI, R RRS R IINSPs 5 Al 254
(fAlan, 08 . LRk ) A EAE RRELE . 24
KR 2RV K T RE ™A= [ S 2 Ak 5 2
ST RBRFI T T, T Bl A ZTE
TR THZPOKA RN T SR IR L. HLERRAE R T
PR R RAL, BRI R, 22
BHABIOES 1 (LfBaERiy | MoRRE . Ry
ST R B I T SRR AT
) Sl 5 G — B

B E
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